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Overview.
Pollution is an ever increasing problem in modern society. Much of this pollution is anthropogenic (man 
made) in origin. Sulphur dioxide (SO2) , hydrocarbons (VOC), carbon monoxide (CO) and oxides of 
nitrogen (NOX) are largely anthropogenic. Many of these compounds can greatly affect rural areas. 
 
Pollutants are released from cities and industrial areas. Over many miles, reactions can alter the 




Pollutant Rural Air Urban Air.
Carbon Monoxide (CO) 200-400 ppbV 400 - 2000 ppbV
Ozone (O3) 40 - 60 ppbV 15 - 30 ppbV
Nitrogen Oxides (NOX) 10 - 200 ppbV 100 - 2000 ppbV
Typical pollution levels in urban and rural areas. 1 ppbV is 1 part per billion by volume. Primary 
pollutants such as carbon monoxide, sulphur dioxide and nitrogen oxides are higher in urban areas, 




Ozone levels are higher in rural areas than in cities. Concentrations peak up to 60 km from the source 
region. Materials like rubber are damaged by ozone. Ozone is harmful to humans above 50 ppbV. Ozone 
damages crops above 40 ppbV [1]. Crop symptoms are necrotic leaf patterns and white spots [2]. 
 
Photo of leaf (tobacco plant Bel-W3) damage due to ozone pollution showing symptomatic white spots 
[2]. 
 
2:Elsom D. M. (1992), Atmospheric Pollution - A Global Problem 2nd Edition, Blackwell Publishers, ISBN: 0-631-17308-0. 
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Crop Damage Due to Ozone Pollution
 
Crop damage (hours of [O3] > 40 ppbV (1994)). Yields are significantly reduced above 5300 hours [1]. 
 




●     Sulphur dioxide and particles are released by industry. 
●     10,000 people die from particulates in the UK annually [3]. 
●     Over long distances, sulphur dioxide and particles can form acid rain. 
●     Acid rain damages buildings and materials. 
●     Both acid rain and sulphur dioxide can damage crops [2]. 
●     Acid rain affects both urban and rural areas. 
●     For Britain, most acid rain comes from mainland Europe. 
 
The acidity of rain falling on UK for 1990. Areas in red are most acidic [2]. Non polluted rainwater has 
a pH of 5.6. 
 









●     Cars, industry and plants release hydrocarbons. 
●     Many hydrocarbons are harmful to humans. 
●     Benzene and 1,3 butadiene are thought to cause cancer. 
●     Hydrocarbons contribute to high ozone concentrations. 
●     Polycyclic Aromatic Compounds (PACs) are found on soot particles. 
●     PACs are carcinogenic and mutagenic. 
 
Variation of poly aromatic compounds at the University of Leeds Farm 25 – 26 Nov 1994. The 
wind was blowing from the A1 approximately 2 miles to the west of the sampling site. Maximum 
concentrations were seen when traffic levels were greatest [6]. 
 




●     Much pollution is anthropgenic in origin. 
●     Primary pollutants are higher in cities. 
●     Secondary pollutants, like ozone, are higher in rural areas. 
●     Acid rain affects both urban and rural areas. 
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